--.
Between January 1981 and April 1984 serum concentrations of digoxin i n excess of 5 n g / d were recorded i n 47 children (age range 2 days t o 16 years). I n 10 of them high concentrations were measured 9-48 hours a f t e r death and were s i g n i f i c a n t l y higher than antemortem l e v e l s i n a l l cases (8.3 k 2.4 3.3 k 1.5, P < 0.0001).
I n 15 cases (40.5% of t h e l i v i n g p a t i e n t s ) serum concentrations of > 5 nglml r e f l e c t e d sampling e r r o r s i n t h a t drug concentrations were monitored too soon a f t e r administ r a t i o n . On subsequent drug discontinuation l a t e r serum determinations were not i n t h e t o x i c range. None of these c h i l d r e n exhibited c l i n i c a l digoxin t o x i c i t y . I n 9 cases t h e excessive concentrations could be associated with r e n a l f a i l u r e and prolonged T4 of digoxin. I n only two of these children were t h e r e s i g n s of digoxin t o x i c i t y . Six cases were caused by digoxin overdose (accidental i n g e s t i o n s , dispensing e r r o r , s u i c i d e a ttempt, and excessive dose f o r age). I n 6 a d d i t i o n a l cases t h e presence of an endogenous digoxin l i k e substance (EDLS) could be shown a s a component of elevated drug concentration. One case could be a t t r i b u t e d t o digoxin-amiodarone i n t e r a c t i o n . Overall, i n 10137 l i v i n g p a t i e n t s digoxin t o x i c i t y was diagnosed. These observations suggest t h a t serum concentrations of digoxin i n excess of 5 ng/ml do not uniformly p r e d i c t t o x i c i t y . Sampling e r r o r s , postmortem determinations and c i r c u l a t i n g EDLS should be considered a s p o s s i b l e a l t e r n a t i v e explanations. Values ranged from 0.17 t o 1.64 nM (mean 0.64 0.27 nM). Gestational age and concentration of EDLS were negat i v e l y c o r r e l a t e d (r=-0.62, P < 0.01). I n an a d d i t i o n a l 6 c r i t i c a l l y ill newborn babies and i n f a n t s receiving digoxin i n adequate doses, excessive values of digoxin (> 6 nM) could be explained i n p a r t by c i r c u l a t i n g EDLS. In 4 of them digoxin concentrations continued t o r i s e a f t e r c e s s a t i o n of therapy t o concentrations a s high a s 14 nM. In t h e 2 remaining babies digoxin concentrations f e l l appropriately but s t a b i l i z e d a t values of 1.5 -2 n M suggesting t h a t t h i s concentration represents EDLS. Cross-reactivity s t u d i e s comparing RIA and fluorescent p o l a r i z a t i o n immunoassay show t h a t c o r t i s o n e i s the most immunor e a c t i v e substance i n cord serum. EDLS was successfully ext r a c t e d and concentrated from cord serum and placentas and was separated i n t o s e v e r a l immunoreactive f r a c t i o n s by reverse phase HPLC. A potent i n h i b i t o r of Na+/K+ -ATPase has been i d e n t i f i e d i n a progesterone-containing f r a c t i o n .
Simulation pharmacok i n e t i c s suggest t h a t t h e presence of 0.6 nM EDLS would lengthen digoxin T& by 64%, reduce Vd by 23% and lessen clearance by 53% i f "true" peak digoxin l e v e l was 2 nM and "true" Ti = 28 h r . It appears l i k e l y t h a t c u r r e n t l y accepted digoxin k i n e t i c paramet e r s f o r i n f a n t s a r e approximations only and d i s t o r t i o n of pharmacokinetic behaviour by EDLS may lead t o inappropriate dosing.
PHARMACOKINETICS OF NETILMICIN I N NEWBORN INFANTS.
Robert J . Kuhn, Mila C. Nahata, Rex A. Bickers, 387 Dwight A. Powell, Co!leges of Pharmacy and Medicine, Ohio S t a t e University, Children's Hospital Department of Pediat r i c s , Columbus, Ohio.
Netilmicin, a r e c e n t l y released aminoglycoside i s used i n neonates a s an a l t e r n a t i v e t o gentamicin o r tobramycin f o r treatment of suspected o r proven s e p s i s . We studied n e t i l m i c i n k i n e t i c s i n 8 premature i n f a n t s ( 4 M, 4 F) with an average gest a t i o n age of 31.3 weeks (range 28-33), a p o s t n a t a l age of 3 days, and b i r t h weight of 770-1640 grams. P a t i e n t s were receiving netilmicin, 2.5 mg/kg/IV over 0.33 hours every 12 hours f o r presumed o r proven s e p s i s . P a t i e n t who weighed 770 grams was placed.on q 18' dosing schedule.
A t steady-state, blood samp l e s were obtained a t 0, 0.5, 1, 2, 4, 8 and 12 hours a f t e r s t a r t i n g t h e infusion and analyzed by T D X~, qethpd. Peak and trough serum concentrations of n e t i l m i c i n r h g d~b .
7-12.6 (9.7i 2.4) mcglml and 2.2-3.7 (2.81i .5) mcglml, reqpe.xtively. Seven of e i g h t p a t i e n t s had trough serum concentration 2 2 mcglml.
Total body clearance of n e t i l m i c i n ranged from 0.37 t o 0.95 (.72t.21) ml/min/kg. Apparent volume of d i s t r i b u t i o n ranged from 0.33 t o 0.82 (.52+.18) L/kg and elimination h a l f -l i f e from 4.6 t o 11.5 (8.3t2.7) hours. Netilmicin clearance appeared t o increase and h a l f -l i f e tended t o decrease with increasing body weight. A 2-t o 3-fold v a r i a t i o n i n t h e k i n e t i c parameters and t h e frequent occurrence of trough serum concentrations > 2 mcg/ml i n d i c a t e s t h e need f o r c l o s e monitoring of n e t i l m i c i n therapy i n newborn i n f a n t s . Recent studies have indicated that t h e respiratory stimulatory effect of theophylline in neonates is rather due t o antagonism of endogenously released adenosine than by inhibition of phosphodiesterase. This was ested in non-anaesthetized rabbit pups.
6
A adenosine analogue L-N -phenyl-isopropyl-adenosine (PIA) was injected i.p. in 17 pups. Respiratory volumes were recorded with the barometric method during natural sleep.
Ventilatory volumes decreased 65.2 + 6.0% (SD, n=4) 15 min. after PIA was given to the one day old pups, wKie the effect was less pronounced in t h e 3 and 8 days old pups (-43.4 2 5.8%, n=4; -31.0 2 13.5%, n=3). A linear dosedependent respiratory depression was found in the concentration range from 0.01-1.0 urnol/kg. The respiratory depressive effect could be completely blocked with theophylline pretreatment (10 mglkg). We found a higher affinity for PIA in t h e brains from the youngest pups possibly explaining their higher susceptibility. PIA was also found t o decrease body temperature, oxygen consumption and cause sedation of the animal. All these effects were reversed with theophylline. These results indicate that adenosine which is released by hypoxia, might be one factor causing respiratory depression--effects which can be antagonized by theophylline. CYTOCHROME P-450-P; A PREGNANCY (P Comparison of elution proriles of P-450 from nonpregnant and pregnant mice show a marked increase during P in a specific peak (P-450-P) as shown. P-450-P did not co-chromatograph with the classical P-450 isozyme peaks induced by phenobarbital, 3 methylcholanthrene, or pregnenolone-16 oc carbonitrile. P-450-P is detectable by day 6 of gestation and remains elevated a t least through post partum day 3. In summary, P induces in mice a new major P-450 isozyme peak, P-450-P, which does not co-chromatograph with the classical forms of P-450.
